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(71) Wc, UNILEVER LIMITED, a 
company organised under the laws of Great 
Britain, of Unilever House, Blackfriars, 
London, E.C.4, England, do hereby declare 
> the invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particularly 
described in and by the following state- 
ment: — 

0 This invention relates to coated foodstuffs, 
and more particularly to foodstuffs having a 
coating of collagen, such as collagen-cased 
sausages. 

The manufacture of foodstuffs with a coat- 

5 ing of collagen instead of more conventional 
coatings has a number of advantages, par- 
ticularly when manufacture is carried out by 
an extrusion process such as is described and 
claimed in our British Patent 1,232,801. One 

0 deficiency however, is that if the products are 
cooked in a humid environment, the collagen 
undergoes hydrolysis to gelatin; and the mech- 
anical weakening of the coaling that may then 
occur can result in the appearance of the 

5 cooked product being spoiled. For example, 
when sausages having a collagen coating are 
cooked in a batter, or fried in a closed pan, 
or grilled packed too close together, the gela- 
tinisation that takes place often leads to dis- 

0 integration of the coating. 

The present invention is based on our dis- 
covery that, by incorporating a thermally 
gelling non-ionic cellulose ether such as methyl 
cellulose in the collagen coating, the resistance 

5 of the coating to such disintegration is 
improved. 

The non-ionic cellulose ether may form 
from 1 to 50% by weight of the solids of 
the coating, and preferably form from 5 to 

*0 20?; by weight thereof. 

As already indicated, methyl cellulose (i.e. 
a methyl ether of cellulose) is particularly suit- 
able for use according to the invention. 
Another suitable material is the hydroxyalkyl 

■5 ether of cellulose known as hydroxylpropyl 
methyl ether. This has in common with the 
methyl ether the property of being thermally 


gelling, that is to say, of precipitating from 
aqueous solution when the temperature is 
raised above about 60°C. It may well be that 50 
the improved stability to heat and humidity 
that these non-ionic cellulose ethers bring 
about is due to physical interaction between 
the collagen and the cellulose ether that 
become precipitated on cooking. 55 

Foodstuffs having a collagen coating con- 
taining the cellulose ether can bj made by 
extruding upon the foodstuff a dough of 
collagen in tubular form, the dough being one 
in which the cellulose is incorporated. Pre- 60 
ferably, a process generally in accordance with 
that described in our B P 1,232,801 is 
employed, according to which one or both sur- 
faces of the collagen dough arc subjected dur- 
ing extrusion to frictional forces acting in a 65 
direction about the axis of extrusion. 

The frictional forces are best applied by 
relative rotational movement between inner 
and outer members of a die through which 
the collagen dough is extruded. Preferably 70 
the movement is provided by rotation of the 
inner and outer members of the die in oppo- 
site senses. 

In a particularly preferred process, sausage 
meat or other extrudable foodstuff, partial- 75 
larly foodstuff to be fried such as hamburger, 
or beefburger mix or a cheese/potato mix, is 
shaped to receive the cellulose-cthcr-containing 
collagen dough by extrusion simultaneously 
with it, for example through an axial bore in 80 
the inner member of the die mentioned above. 
The bore is conveniently of the same cross- 
section as the coated food product being 
prepared. 

The collagen can be set by methods known 85 
in the preparation of artificial sausage casing. 
Conveniently, extrusion takes place into a set- 
ting bath, containing for example common salt 
brine. Under the influence of the setting solu- 
tion the collagen is coagulated, precipitated 90 
or otherwise set in contact with the cxtrtuded 
foodstuff, and the formed length of coated 
foodstuff then emerges from the bath- to 
undergo any further process steps required. 


[Price 25 p] 


2 


1,288,111 


Usually the product will require drying to a 
point at which the moisture content of the 
coating is below 40% by weight or other 
steps to bring die collagen from the set but 
5 still wet condition to a handlable state. Prefer- 
ably, die coated foodstuff after setting of the 
collagen in a salt setting solution is simply 
dried in the presence of the salt taken up 
from the setting solution, preferably by forced 

19 blast air drying. 

In the process of- the invention the raw 
materials are collagen dough in which a therm- 
ally gelling non-ionic cellulose ether has been 
incorporated, and a foodstuff mix, for example 
15 pork or beef sausage meat* 

The collagen dough can be prepared by 
procedures known in themselves, but most con- 
veniently by the procedure described in our 
British Patent 1,232,801. After inclusion in it 

20 of the cellulose ether used according to the 
present invention, the viscosity of the dough 
will usually be from 45 to 90 poise. 

The collagen solids content is correspond- 
ing preferably 4.0 to 7.4%, most advan- 
25 tageously 4.5 to 5.5%. 

The plant described in our British Patent 
1,232,801 as suitable for use in performing 
the invention of that Patent may also be used 
in carrying out the present invention. It is 
30 described again here, with reference to the 
drawings accompanying the Provisional Speci- 
fication, in which : 

Fig. 1 is a diagrammatic plan of the plant; 

Fig. 2 is a diagrammatic elevation; 
35 Fig. 3 is a diagrammatic view of a crimper/ 
cutter; and 

Fig. 4 is a section of the extruder used in 
the plant. 

In the drawings, 1 is a constant-displace- 

40 mcnt metering pump for sausage meat fed 
by two sausage stuffers 2 of conventional type 
working through a change-over valve so that 
while one is being filled, the other is delivcr- 
, ing and continuous delivery to the extruder 

45 can be maintained. The collagen dough con- 
taining the cellulose ether is fed to the extruder 
by a stuffer 3. In the extruder, which is 
described in more detail later, the sausage 
meat and the collagen dough are extruded 

50 simultaneously, so that a continuous sausage 
is formed with a collagen coating on it. 

In the extruder unit and its associated set- 
ting bath 4, is the support and drive-motor 
stand of conventional construction, and 5 is 

55 the setting bath, in the bottom of which the 
extruder 6 is mounted. Brine is circulated to 
the setting bath by means m>t shown. 

The continuous collagen coated sausage 
emerging from the setting bath passes over a 

60 wheel 7 to a conveyor 8 on which it is 
lightly held by the crimper/cutters described 
later. The conveyor allows draining of excess 
setting solution back into the bath, and while 
the sausage is on the conveyor 8 the setting 

65 solution is able to act a little longer on the 


casing before individual sausages are separ- 
ated and dropped onto the next conveyor 9. 
The procedure does not employ the conven- 
tional twist linking operation; there is no need 
for it here. 70 

The conveyor 9, which is of convention*! 
construction, passes through an air drier, in 
which the air is fed through separate hoods 
10 supplied with air by conventional motor- 
driven fans 11 and designed to give a uniform 75 
air flow over the conveyor. 

The crimper-cutter (Fig. 3) consists of two 
vee-formed members 12 and 13 sliding in fixed 
upper and lower guides 14 and 15. A number 
of crimper-cutters are mounted on the con- 80 
veyor 8, which is of twin chain construction, 
and the distance between them determines the 
length of earh oausage. The continuous sausage 
leaving the wheel 7 is fed into the vee cut- 
out in the sliding members 12 and 13, and 85 
the vees slowly close, under the action of two 
cams between which the conveyor passes and 
which act through followers 16 and 17. The 
vees displace the meat within the coating to 
form individual sausuages with rounded ends SO 
until only a thin neck of the coating is remain- 
ing. The neck is then cut, to separate indi- 
vidual sausages, by a knife 18 moving forward 
under the action of another cam on a roller 
19 and slotted arm 20. Alternatively, the slid- 95 
ing vee members may be made to shear the 
skin. 

The extruder (Fig. 4) has a 45° outer cone 
21 carried in ultra-high precision bearings 22 
in the head 23, which is screw-threaded for 10; 
mounting in the bottom of the coagulating or 
setting bath. An inner cone 24 is carried within 
the outer one on bearings 25. The two cones 
constitute an extrusion die, the gap between 
them being 20 thousandths of an inch (0.5 10 
mm). A seal 26 is provided between the inner 
and outer cones and prevents escape of dough 
from an annulus 27 from which dough passes 
to the gap 28 between the cones. The annulus 
27 is itself fed, through channels 29 in the 1 1 
outer cone, from an annulus 30 which sur- 
rounds the outer cone and is sealed by seals 
31. Concentric extensions 32, 33 of the cones 
take belt drives. Through the centre of the 
inner cone and its drive extension passes a 11: 
bore 34. This bore takes a fixed tube 35 for 
the sausage meat, 0.75 in. (1.9 cm) diameter, 
clamped to a flange 36 by a coupling (not 
shown) on the supply line for the meat. A 
seal 37 is provided to prevent any escape of 12 
setting solution. 

In using the plant, extrusion of the collagen 
dough containing the cellulose ether begins 
first, and the setting bath is then filled, the 
die parts being thus protected from blocking K 
by set collagen. When extrusion of the collagen 
dough is going smoothly the supply of sausage 
meat is started up, and as soon as a uniform 
coated product is emerging from' the setting 
bath, the conveyor 8 is brought into action !-> 
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and the product is fed to it. Operation is then 
automatic. 

The invention is illustrated by the follow- 
ing Examples. 

5 Example 1 

100 parts by weight of milled collagen hav- 
ing a solids content of 10% (conveniently 
prepared following generally the procedure 
described in Example 1 of gut British Patent 

10 1,232,801 but without the use of glycerol) is 
mixed in a planetary mixer with 100 parts 
by weight of the solution obtained by add- 
ing 1 part of methyl cellulose to 99 parts 
by weight of water at 95°C, stirring the liquid 

15 at high speed for 3 minutes, (still with stir- 
ring) cooling it to room temperature. The 
methyl cellulose employed is one which has 
about 1.6 methoxy groups per repeating 
anhydroglucose unit of the celluose molecule 

-0 and whose solution in water at 2% concen- 
tration and 20°C has a viscosity (measured by 
Brookfield viscometer) in the range 350 to 
550 cps. 

The slurry of collagen containing methyl 
25 cellulose is passed twice through a colloid 
mill, and then converted to an acid-swollen 
dough of pH 3, apparent viscosity 70 poise, 
by mixing it in a Hobart planetary mixer, 
with lactic acid. The dough is then dearated 
30 in a Z blade mixer under a reduced pressure 
of approximately 2.5 cm of mercury, then 
given a final homogenisation treatment by 
passage through an Oakes mixer and allowed 
to stand in chill for 36 hours. 
^ A conventional English sausage meat mix 
is prepared, such as one composed of the 
following ingredients: 


10 


15 


Lean pork meat 
Fat pork 
Rusk 
Salt 

Skim milk powder 
Water 
Seasoning * 


Parts by 
weight 
15 
15 
4.7 
0.57 
0.9 
9 

0.1 


The skim milk and half the water are 
stirred together, then added to the lean meat 
in a conventional bowl chopper. The mixture 

50 is chopped for three minutes, the salt and 
seasoning and the rest of the water being 
added as chopping begins and the rusk and fat 
pork after two minutes. 

Co-extension of the collagen dough and the 

55 sausage meat is then carried out as described 
earlier. The dough is suitably supplied to the 
die at 125 p.s.i. (8.75 kg/cm 2 ). The extrusion 
rate is suitably 25 ft/min (12 cm/sec), the 
inner and outer cones of the die being rotated 

*0 in opposite senses, at 70 and 85 r.p.m. respec- 
tively. The setting bath used may contain 


saturated salt brine, brought to pH 10 with 
ammonia, to a depth of 12 inches (30 cm). 

The continuous sausage produced is cut into 
sausages 4 inches (10 cm) long, and these are 65 
subjected to a stream of ambient tlx (flow rate, 
2000 ft/min=10 m/sec; temperature, 23°Q, 
with a residence time of 15 minutes, the mois- 
ture content of the coating being thus reduced 
below 40% by weight. 70 

The coating of sausage thus made, after 
equilibration of salt and moisture content has 
been allowed to take place, is of good appear- 
ance and quality. 

The sausages obtained in one typical pro- 75 
cedure following the above Example were 
boiled in water for 10 minutes, and the coat- 
ings showed none of the local disintegration 
shown by the collagen coatings of sausages 
prepared identically but for the omission of 80 
the non-ionic celluose ether from the collagen 
dough used to form the coatings. 

Sausages obtained in the procedure follow- 
ing the Example were also compared with 
some obtained with the use of the ionic cellu- 85 
lose ether sodium carboxylmethyl cellulose. 
The use of this material is described in US 
Patent 3,123,483, in the treatment of pre- 
formed collagen sausage casings to ensure that, 
when staffed with sausage meat and cooked by 90 
frying, they will be stable against breakage or 
undue shrinkage. The procedure of Example 1 
above was repeated exactly except that 1 part 
of sodium carboxymethyl cellulose of viscosity 
15 — 25 cps in 1% aqueous solution at 25°C 95 
was substituted for the methyl cellulose 
ingredient of the collagen dough submitted to 
coextrusion with the sausage meat. The coat- 
ings of the sausages then obtained had poor 
stability, and disintegrated after only 10—15 100 
seconds immersion in boiling water. A similar 
poor stability was also shown by coatings in 
which the sodium carboxymethyl cellulose used 
was of viscosity 300 — 450 cps in 1% aqueous 
solution at 25°C. 105 


Example 2 
The procedure of Example 1 was repeated 
four times with the difference that the grade 
of methyl cellulose there employed was 
replaced successively with an equal weight of 110 
a different grade, as follows: 


Approx. no. of 
methyl groups 
per anhydroglucose 
Run unit 

1 1.6 

2 1.6 

3 1.9 

4 1.9 


Viscosity cps 
(2% aqueous 
soln. at 20°C) 
17— 23 
4000—6000 
9— 11 
350— 550 


115 


In each case, the casings obtained had good 120 
stability to boiling water. 


Example 3 lose there employed was replaoed successively 

The procedure of Example 1 was repeated with an equal weight of hydroxypropyl methyl 
twice with the difference that the methyl cellu- cellulose, as follows: 


10 


Appro** no of groups per 
anhydroghicose unit 
Run Methofxy Hydroxypropyl 

1 1.5 03 

2 1.5 0.3 


Viscosity cps 
(2% aqueous 
soin. at 20°CJ 
350— 550 
3000— 400O 


15 


20 


25 


30 


35 


40 


45 


In both cases, the coatings obtained had 
good stability to boiling water. 

WHAT WE CLAIM IS: — 

1. A collagen-coated foodstuff whose coat- 
ing incorporates a thermally gelling non-ionic 
cellulose ether. 

2. A collagen-coated foodstuff according to 
Claim 1, in which the coating contains the 
cellulose ether in an amount forming from 
1 to 50% by weight of the solids of the 
coating. 

3. A halogen-coated foodstutff according to 
Claim 2, in which the cellulose ether forms 
from 5 to 20% by weight of the coating 
solids. 

4. A collagen-coated foodstuff according to 
Claim 1, 2 or 3, in which die cellulose ether is 
methyl cellulose. 

5. A collagen-coated foodstuff according to 
Claim i, 2 or 3, in which the cellulose ether 
is hydroxypropyl methyl cellulose. 

6. A collagen-coated sausage in accordance 
with any one of Claims 1 to 5. 

7. A method of making a collagen-coated 
foodstuff, in which a dough of collagen is 
extruded in tubular form upon the foodstuff, 
the double incorporating a thermally gelling 
non-ionic cellulose ether. 

8. A method according to Claim 7, in which 
one or both surfaces of die collagen dough are 
subjected during extraction to frictional forces 
acting in a direction about the axis of extru- 
sion. 

9. A method according to Claim 8, in which 
the frictional forces are applied by relative 
rotational movement between inner and outer 


members of a die through which the collagen 
dough is extruded. 

10. A' method, according to Claim 9, in 50 
which said movement is provided by rotation 

of the inner and outer members of the die. in 
opposite senses, 

11. A method according to any one. of 
Claims 7 to 10, in which the foodstuff is 55 
shaped to receive the collagen by extrusion 
simultaneously with it. 

12. A method according to any one of 
Claims 7 to 11, in which the collagen dough 
contains the cellulose ether in an amount form- 60 
ing from 1 to 50% by weight of the solids of 

the dough. 

13. A method according to Claim 12, in 
which die cellulose ether forms from 5. to 20% 

by weight of the dough solids. .65 

14. A method according to any one of 
Claims 7 to 13, in which the cellulose ether 
is methyl cellulose. 

15. A method according to any one of 
Claims 7 to 13, in which the cellulose ether is 7C 
hydroxypropyl methyl cellulose. 

16. A method according to any one of 
Claims 7 to 15, in which the foodstuff is 
sausage meat. 

17. A method in accordance with Claim 7 7; 
of making a collagen-coated sausage, substan- 
tially as described in the Examples. 

18. A collagen-coated foodstuff obtained 
by the method of any one of Claims 7 to 17. 

19. A collagen-coated sausage obtained by 8C 
the method of Claim 16 or 17. 

D. D. E. NEWMAN, 
Chartered Patent Agent. 
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